<i2)m*fcrtfcai=g^L>Tag3£;h.fcg|5aJS 



(43) IB^iB 
2002 ^10 3 B (03.10.2002) 




PCT 



(10) S($&BS3# 
WO 02/078113 Al 



(51) BRmitftS': 



(21) 



(22) @R8ttKB: 

(25) SBttHOSg: 

(26) BR&HOffB: 



(30) 



f#Hl2001 -78609 



H01M 10/40, 4/02, 4/58, 4/40 



PCT/JP02/02586 



2002 *F3 J? 19 B (19.03.2002) 
B*I§ 



2001 *M 19 B (19.03.2001) JP 



(7i) mmx<mm£®i<-kx<D¥immiz-o\,TX): v-h* 

S^tt (SONY CORPORATION) [JP/JP]; T 141-0001 
rp Jl I E 3, JH 6 T S 7 S 3 5 *t Tokyo (JP). 



(72) SBW#;;fe«fctf 

(75) mwm/mmx (*m\-i^x <»*■)•. m*ms® 

(SHIBAMOTO.Gorou) [JP/JP]; T 141-0001 1^9 

am b its, m e t g 7 s 3 5 ^ y --ttsstsa 

Tokyo (JP). §Q 2S (FUJITA,Shigeru) [JP/JP]; f 

141-0001 ms:HJfiJiiis*ajii6Ta 7S3 5^ v 

— — 8=3&ttl*J Tokyo (JP). BL± 5® (ADACHI,Mo- 
moe) [JP/JP]; =r 141-0001 % ft Iff SJHB dtf&JH 6 T 
B7f35fV Tokyo (JP). WiS 

£ (AKASHI,Hiroyiiki) [JP/JP]; t 141-0001 ftftIB 3 
JIIBJbffiJH6Tg7S3 5^ V = -*5CAttrt 
Tokyo (JP). 

(74) ttHA: (FUJlSHIMA,Youichiro); T 160- 

0022 JfcftSB StSB SiS 1 T 1 9 $ 5 # tf Jl> 
2 PS Tokyo (JP). 



(54) Title: BATTERY 
^ (54)*^<D««!: S»J 



= 22 



rH 
00 

o 
O 




(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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?*A©«* • illlftti^^±#^g^U5 1 '>A^Jl©*fffiSttffi^WlC^<^ 
A*#»©3fe«M«B*».-«Atf, 'J^^A^'JRftSt* 
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mtio^i^^nTiso, line 2*K±©^?LRji!i*ajibfc«iJ6i:anT^ 

3j?'JX^l/>«> 1 0 0"C£U:1 6 CCBtTfiDttHrtCfeViTS/^y 

£©#U* 1^7* >»©£?!,»««:* mMVtm<Di$V*U7<( 

15 i#^ttllilTH /±>, x*U>, p-*^l"7, 

^>5 s *>*SV>tt»«p/l9 7-f >«:^0ft*5gtt»I6i(l*fcttilll^©lftfl3** 
SIU5Cii!|iTt§. ^'J^V-7^ >«a^«t«»58tt»t»t©E'&«l^tt» 
M^©£f|-£ 1 OOSi%tlT, #U =tW7^ 1 0Ii%K±8 0 

-fXOi^ 3r*v:/fcJ:«&tf 0. lmm^±5mmJ^Ti-r5e:i:W*bVi. 
25 WLtULta^ttl 4 (^^±2 5 OTCfiTF. Lffibitft«2 cm/^ 

± 3 0 c m/^STF 1 1 £ C i ifiiff * U V>. 
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mm-^mmm^biK mwum\t. t^j^uy^>m^(Dmmzi o« 
tiaz-tznm&T. M\z\m&ftmumu±m&*mt-?z>z.ti>w£L\,K mw 

MWTtf* i, «fJB©»»fcJ:0K#t<fc«a*W&^ : ?«[SiiRi3&tT?*r# 

**0a«emtt#tt## u * 1^7 * 1 0 0 n**fc»LT 1 nmm 

fciiiSTS5'Jf!)Ali^7:V^ a ««©#**«t^5©tt, MA< 
tf> #*fc^fcJ;Dfc?K 2 51Clc*»SH*«ilE*»l 0. OmPa ■ s £TF© 
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#*-K bfx l/>#-#*-K r-^5 L ^7^h>, r-A'l/a^hX 

5 >> i, 3-/^V7>. 4-^^;i/.-i, 3->>:**y^>, @m*?;k 

^7J-#*- K 7thrh>j;k ^y^n-hUjK 7^"b »j;k * h 
*->7th-h'jjk 3-* h+^7"ntozh'j^ n, N->?/^;i/7^;u 
A75h\ N-^wi/tray >v N->wi/:**u-y'j~;v>> n, n' - 

10 ^fHS^U^yX -Fn^^X ihai^>, 7Jl/#?>> 

l/>7J-#*-K Hxl/>;*7-#*-K >^:P;k*7-#*-K x^;M5P 

Uf^AltUm ^J^.«, LiAsF,, LiPF,, L iBF (1 LiC 
1 0 4 , LiB (C 6 H 5 ) 4 , LiCH,SO s , LiCF,S0 3 , LiN 
(SO,CF 3 ) j , LiC ( S O, C F, ) 3 , LiAlClf, L i S i F 6 , 

l i c i fe<ktKL i b r-fcZfimtf e.n, £fts®5^©v>rn^ia£&te2 

Omo 1 /k g£rFT&5££#WSL-<, 0. 5mo l/kgKH?*n«<): 

frxhmtt^fc&MtLTU, # u 7^7 u ox hu;k #U7y 

ftlfx'Jx>> #'J 7 7lkb'ziJT>t#UA*1f7MD7ntl/>0fti^ 
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U^^Am©^*^, IWI^ItC, MfcMtT3. Omol/ 

kgPiTWJlWSK, 0. 5mol/kg£tmntf<]:D^U\ 

$ammt&u&LTiEm&M*mML, c^mm^m^- 2 -troy 

«fcDffi»j£fflLTft«£-»Ji2 2b$Mt, H@2 2 -5. 
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2 1 £Aff 2 2t* J tnV-$ 2 3 £tf-LT#[slU 3Ett>J- F 2 5©5fc«$£ 
££#$11$ 1 5C*St5t*l:, ASU-F2 6©fls«»&*J6ftl 1 £8« 
LT, &0LfcjE«2 l£<fctfH1i2 2 ^-M^^^l 2, 1 3 -C&#.MfB 
1 1 ©rtgB£iKlft-f 3. jEg2 l*J:MS2 2^ll?a^l 1 ©rtSKKURIftLifc 

i e h i 7ft^LT*L»*ctica:0iHJfefa. cnt^o, mi 

£©-#f|?fc&« «»ft*fl9Kli, &©,k5f::fe/Bf 3. 

@2 2 KttU^9A&JR#9rIttbttftS. dntct 0, IISMJI 2 2 b 4>*MR 

^mSfr5i, A&2 2tc^fflb£U? 1 '>£&JtaW:f><i:& 

oTfcfflU -fe/IU— *2 3KltSSnfctM^lt. IEfr&$iJJl 2 1 b 
©E$ns. MfcM*«W-«t, 2 2b ^C'Jf^ASKI • g§Jl£ 
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^t^tS. ^«36»6©A^W3a:ffiA©WJlP^-t©«l©»fiWfcjeHlx 

£%>-£©fl.J3ffl©MK:iE«£aiJB2 1 b#»flf$ttT^&^:iES&*#:2 1 a 
#|§m#2 0©S#M£4>&< 1 j5LTV>5©T?, £©IE@*tt#:2 

COESIi#2 lafc«koT, IBtfH2 0 ©S^MS®oTVi5©T?, £ 
©^^©IE®mm#2 1 ait) t>^Mfi!(©*HWfC^«^fc^-r§#|aim@ 

12 1 b#J&#SftTV>fcV>iEffilMt#2 1 ajft«2«S^lR0#ViTfll5«k5K: 
fftfcf, IE@^S#2 1 a©«n«©Wii*«tr*lBL©«^ (M®SMgB#2 
9) £-€-ftJ; 9 <fe l®rtffiffiH©fr®#tr#fltiL©gB# ()imiM2 8) t© 
8 3Bfcwbfc«k3&fl15#&*fflL©IE«ai«#2 1 a£gfl.J^fe:i 
M£-t*:fc^§-£-©2fg£&tK Cl©2^© (2S©) t?#ffl L©jOE@lgm# 2 1 a 
fc<fcoT, «l*^il«*tejBHLT58&bfctR*»*Wfc!RjRb 
fcO^*««s-e-T*»©si»36«siga-rs!:t3ftt7r*» £©2fi© 

o*mL©iEa*«#2 1 a «fcD%^j©©^swfc^«*fc^#-rs#iHiM 

#2 0©«#itS#TfcS«»8|jg£ % C©2a©tH?itib©iES£*#2 1 

afcJ:oT«»©^«^61ip^sn«**W&li»^J»W«»&e*6««-r* 

d©«fc-5^#iamM#:2 0 ©*Hi£, M®@M#2 9© 
IE«£*fr 2 1 a T 3 6 fcfcStftl (#fi) HI^XS5uii:<tD, d©«fc3fc 

# <h b T O^iX^M-fg^iii^^- © $ £ ft § jfijj- or, t £ 
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sfc, mm (MM) mmom&izu, %5A®\z*(D[*i®<Dmmn®fc<Dfom 
mft&m-&mz7Kvtc&5\z, mmnmfc2 ooiwt, as£#ji (Asm 

ttKJI) 2 2b UfcV>HS*m# 22a ©Jt@@Mg&# 3 1 ©&j5&rtA 
5 «K:«tHS*5«JSi:bTt)«l:^. »*V»HU % 5 B Elfc^bfcJ; 5 \Z, g|§HB 
g#2 0©&ftJiT, lES^JH (iES»^®Ji) 2 l'b*ft#L&V»jE«MI 
#2 1 a CD Jfffi©S$# 3 0©affiSrt«ttfc«aj3tf3»J6ibT , bJ:V>. d 
©«k5fcf 5i:£fcJ:?K £©HS£*#2 2 a*fctt3ES*«*2 1 ackDfe 

10 «*©*»K:*^sfti*gaoAS^Ji*fcttjES'&?aJB) #t«snsctt 

i^nct^ts. c©«k3fc»sMiii!i©»'&fctt, mm^© 

ft«©#@*S#2 0©n^#V»fc», «£*©«ftH©AS'&SIH2 2 b£fc 
fitfEg**|j|2 lb§H0^tmatT?%, *■©#■& bfcil£te:«fc*#* 

©fi±©fl&fc, ®»^iatt*K:jBHbTMbfc^S3»*«K:!R«lbfcD^»K: 

»*$-&T«»©ift*3£**iHi»r*t^5S»*fc , 3ViT'bs sscifafeo 

$5 AH*«klX|g5 HiimS#©^flJ©«l3Sfc:^Vi 

20 T«0^£#B&bT^3o 3S5 A0££tfSll5 B0Ttt#I§imiS#:2 0© 

«jfi*^D^»*r<*a , r*fc»K:, *rtflfc*¥©£R4«ttT5RbTV>**J, 
^iglca, »5AH*J;^»5BH'T«rt«fc»lBbTV»*M-iB«JI*»3 1, 
3 0©^iS£5b&&tt-fS:i:T&|§lM#2 0 ©#ffl£5l£iSfcoTgiabTfc 

25 • B6Hfc«5*«fc5Kbfc,fc5K:» ftS&SIA 2 2 b^fcMStl 

TV^V>tf*Wb©PnB»a»» 3 2 5ft«W:W-6nfcllS*«#2 2 afciES^JW 
121 b^M®*fc^SnTVifeUtf#fflb©M®M8P^2 7 3&tR»t6nfc 
IES&«#2 1 a tSWl/-^ 2 3 ^lT«ibfct)0l:i^T, #@U 



WO 02/0781 13 PCT/JP02/02586 

24 

©j»»jHn*ia»'rsc:t*«T?#*. gftji©&#mu©iE@gim#2 i 

©WJD-t»-€-©ffi©tB«^K:@HLT, aftrtffifcjBfctfa^-rsttStfcoTfe, 
*T C©«^-H©tJ#mb©ftS««fr 2 2 a ttf#ffll/©jES**#2 1 at 

*»«tttticfi*ft4i;*©Tr, c©«^«kr>"brt«ffi©*«»fciB«*ic«4 , r 

C©<fc3&*^lfi©#fBfcfc«gM«#2 0 fctt, 3feO<t -5 25:«ES«f J^OJE 
M2 l-*>&«2 2#tffll*e>ft5. 

jEff2 1», ^70(C^Lfc=fc5(C, #3R©jE«**#2 1 aOfi^fo©- 
SSfCI, jE@£j§r!lJl 2 1 b$M^nT*6fWgaiLT^§MIlSg|!^2 
7#Rfr&ftW*. £©}§£, WMMg&#2 7#, IE@£im#2 1 a^g 
2 a<^#fc#|i!lxT*iaM#:2 Oft»j«Ufct*fc, tomftm* 

»8HC«l/fc«l:'5K,-#«©jES*«#2 1 a©fi^#fc©-Sg 
fc» friB©»a«IE«£'*JJi2 1 b£&*£nT:fe&1'«fflbTV*atf-rog»# 
2 8*t«W-&nTViS. C©^^, 3E&£«#2 1 a«Aff£Mt#2 2 a££& 

2 0©*#W«fc*iH3-fl-*2:£fc.j;rK «3Hfc*lxfc«fc5^#ia*«#2 0 

2 1 a«t*®Snfct€riC, ^©tf-®fgMgB#2 8©SSlCflJi CrfctoSgH 
M#2 0©A^A) £lM&5W^n&±fcM^Tg5<k3fc:g$©WM 
S»»2 9«W-T*«f, £©jESM#2 1 a^Iil#2 2 a^£&fc# 

0f|@#2 0©ftftffllCjEtt£aij|2 1 bft^««riC1ta5 2afcjE**«#2 
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mi oscsbfcj;^:, #@3nfcfc£fc*iaM#2 o©**ate 

flfc&B*r*IE«JM8#2 1 a ©*&«£«> fr®^Mg&#3 0 *RttT, -©IE 
Hi«ftB£T#fcIE*&*tJf 2 1 b*»a**nx*6*riEaM#2 1 a ©31 

iCiO, »5BHlC*bfc«fc , 5«:»®©«ia*S#2 0 SA^T* 

m M £ PB 1 2> M ft H © 85 # fc tt £ 5 B 0 © ft F*3 ffl © fc b fc <fc 5 fc #r 0 ft 

tf#§ia£^T •& t^©T, nitarii»ic*w-**rtj«©»»fc , b. it® 
\ziEm£>Mm2 1 bd^snxvitfe, £*«fcttja*#fc*5bfcv>©T?, 

15 d©»fl-©fcttfcJEah&SIJi2 l b*#*-r*z:tfcJ:D» m?fe±*tbT©x 
W«*6©j»©!ftiR^58**fliJt'r<5Jlt*tr**. IE@2 1 £it@2 2 

t^-imb-^ 2 3 &fthxmmvTf£%>m®n®fc2 ot\z. -j&c a^jq 

CiE@glfS#2 1 a ©SIISM 2 7 SfcttfrlilS^ 2 8 tfftttt?-«*|ji 
20 ©*§££«, &foffllZ\ZMmM%ft2 2 a^ftbt^S. f JTOckSft 
#Iil«@#:2 0©4»T*rtJit^B-r^)^S*m#:2 2 a©»»fc» 
mi 5HlCwb3fc«fc5a:«l'3»©l«»fc»j6'r*»a5K:frlii«sa5«-3 1SK 
Jtn««fcVi. »*V>tt3&lCft«aMifr2 2 aO«^01S»tMt S««5 
KM®^Mg&#3 2£i£ttfcSgl lBfcSbfc«fc3fc*g8jfc©a«2 2£fflV> 
25 Tfe«kH. 

ft* 2 2 3ftt*^«fc#ft*r*«lj6©«^fctt, ^12HlCitfc«t5l: 
A@gim#2 2 a©**fl© lfl#fc#«*-*»#fcWHMS£3 2£m*5 
££££0. SH7l2lfcj*b;fcJ;5ftIEli2 1 zm&(D®&£ m 

*©#«*»* Cfc)&«T**. &3V>«> HI 3HfcwbfcJ;3K:Jl«**#2 
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2 a©«ftfl©lH#fc»j&T*ffi#fcfrMSaa-3 3 ^IStf* £ <h K «fc 0 , 
#3 3<DZ t>\ZftM\Z, mmZtltctZlZZOKmm^tt 3 3<DZt>\Zftm® 

* i m&z> ^tt^n^±fci:oT® ^ <fc 5 fcgs ©hm^m^ 3 4 ^ 
(mmm 1 ~ 5 ) 

£1% KKU^^A (Li, CO,) (C0CO3) t*, Li 

2 CO, :CoCO,=0. 5:1 (^Jl/Jt) 0#J£T*g£U £^t»£:i3ViT 9 
0 0W5mmffij&VT. U5f£A • 3/\*J]/b*i£mfctl (LiCoO,) 

3, J CPDS^T-f ;H;i3^£ftfcL iCoO, ©tf-£ itLT^fc. 

«*»3R;ftX£:, fg^JT&Stf U 7y^tt*~yx>3f^S%££^£LTiE 
^;VtraU K>te#«L-TiE*£aU7U-£U JS3-2 0 <imO«tt7*5- 
^Am£D&&IEMIft1t#2 1 aCIIfci^-tif LTftlSt, u-)\,7V 

xm-v&ffimmLTiEm&Mm 2 1 b£j&j$u jp#i 7 4 Mm©iE@2 1 

IIL-fc. iE@^m#2 1 aO— «fc7;P5n^A»eDiESU- h* 2 5 
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*Tffi««abT**&»»2 2 bSJg&U m&l 3 0 um<D%.m2 2Zff§£ 

IEH2 l£<i:tfA@2 2£^n^ftfl5§!{Lfc©£, J**2 5 tfm©fMtt# 
5 UX5 i t/>M#7^;PA<fcD£-5-feA*l'-:$' 2 3 SiSU, ft@2 2, -fe/Xb- 
^23, IEI21, -fe;Xl/-^2 3©«fctt«bTCfl!)ttl«:*«#«K*jRia 
#®U ^gl2. 5mm©#[s|ft@#2 0£#S5bfc e 

«|§IM#2 0&ff*fibfc©fe, #|g|M#2 0*~*KD»H«1 2,13 7? 

A«u-H2 6&*iam ic*arr*£#fc, ie@ u - b* 2 5 

10 »*15K»8LT, #M«*2 0S-yfr*fc^€^fc««©*il!ltf 1 1© 

fC, ifllilTL iPF.^lml /dm' 0$tiT*iStftftCSII 
V>fc 0 «fl¥ifc©&AS»3. OgiU. 

W®\Z&-3^TX.*)V*-®m*&Mhtc, 3£**ft©«jett, 2 0 0mAT4. 
20 2 V£TCCCV3fcm£frVK 2 0 0mAT3. 0 V^T&^ISff 5 t V»5*tt 

•jE*£*UIfc#fil&«C£lciBHbT»JRU *fc*©*fcfcJ:oTEJ6;*igi* 

25 ^ttKKfefrtjfc. S&fc**«&ff«#8c£bTtt, IFff*ft©ttft& 0 . 

2 C©*»*frT?J6««**bv #B#WfcmEET£5 4. 4VCtTlim 
«*JE&«fc£fTU 0fj|£©««Mtfcfeofci:*K*«&*y>*.7bfc. Sfc 
£E«EtKbT©«±ttfcHbT»4, H2fe«bfc«ft*W»#©J:fcR«bfca, 
cnic*»M»©lta«t 5 mm©fc«©*r«MK36*SETT, WftftaTfitttf 
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ffffi»Jfcftn=5 tK3feLT***ff^, fg 1 9 0£*bfc£&£fi, X*;i/¥ 
(HiSfll 1 ) 

&nfc%>®£*-Sfc#K: v jMI2 2SSS1 2Bfc*bfc«k5fcWiSRgi8&#3 2 

10 Hfc*bfc«fc5&*l3*S#2 OSJBJfcbfc. ^(D&S, »1 9Hfcwbfc«t3 
fc, £Mltt9 9 0mAh, lW-«lt«:3 6 6Wh / 1, 
1 1 Ontfevfco 

Z(D%MM2-Vte, IE® 2 1 ftJS8Hte«bfcJ:3fcfriBM*#"2 8#Rtt 
15 Bttfc J10JES2 1 ijgl 2Hfc«bfc*5&A<f 2 2 i* 

■fe/lb-^2 3*^bT«lU IE@2 l©M-®gM^2 8 

iW-^tt3 7 7Wh/ 1 , ftgttiagttl 1 5t:tJ5:-3fc. 

20 (mmm 3 ) 

£0^J&09 3T»> JEM 2 1 £$&8®fc^bfc<fc5ft>mgMg£#2 8aWt 

M®2 2SI1 5 0K^bfc«fc5fcftft^te:2#*rf3 
&@KlK-®@MgB#3 lW7 6n&t>©il, IES2 It A® 2 2 t£-fe/1b 
2 3£:frbT«JibT#tslb7ci#K:iES2 1 ©tf-iSSM&a- 2 8 0SP«> 

25 mft-m\zmm-tz><k5izw>%.\s. ^nskmt±m<Dmmmi tmm\zvx. 353 
sfc^bfc«k'5^«ii©#fHims#2 o^^bfc. ^o&Mk. &i 9Hte5Rb 

fcckdfc, 0 3 OmAh, X*;i/*-^g&3 8 lWh/1, #g 

Wgttl 0 OTCtSoifc. 
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„.«»» 2 9 **» 6 n**«tT* t*c *■ 

HBaffl» z 9 rosBi'enHcsuuT i *nwntt 

Ufc. «1 «kM»l OlOmAh, I** 

*-SS*tt3 7 4Wh/ 1 . ftSaSKttii Ottft^fc. 

EM Msnt. H| 2 i*|l»«»b**3ft*«M»»»»** tf 
MiB 8liffi»2 9»«^Ml«i*K, ftS2 2*S1 lBC*Ufc 
* a *«m • 1 n k***- »*■««■»«» 8 2 «W» BtlW * t»K 
iM.llIEMWttKWWM' l««nt»Wt. M2 
, t * S2 2 iS t^-> 2 3 WUMUTWUt*^^ 1 

O fc * 3K . **«lt9 9 0mAh. x***-MB»«-«Wh/l. IM 

JR. »190l-*bfc*5C. SftSitt9 7 0mAh, X***-«M» 6 
25 9WH/1. «-S*Jm«»14 ( ' 1ci *^ fc - 
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©ft** 5 ©ftSttftJEtt 8 5tiS:oTfe0, $©3MM9£tt«bT!JII&*fc 
ftW«C«fchTV»5. -ntt, S^*jE€l*«#2 1a©M®Ma5^2 

io &$nfc9-r5fci&t#*.e»ns. c©*3fc***fl**tNttt0!i©i8*a>&» 

is ±B©**fli-5tP5*c, fcte®m*mfeh, *©3t*«*fc#«fc»tJVi 
• ssfc*#ttfctt* IE® 2 itvT#n&±&<DmteMi~5tm&tt&& 

mi£2 0nm* i4 9mm0 1 b©£|V^i*l:, ft® 2 2 £ LT#R#±!B© 
20 SMSWl-S t®m-Z^&#B22 0 dm, |5 1mm©fe©i£|lr^. 

-#*-k yf9A*©LiPF,t*n*n5. 8 

wt#, 25. 8wt%, 17. 2wt%, 47. 3wt%, 3. 9wt%©Jt 
25 Tii-SU »flEft8 0t:iC«»La:*«6*#bT^«©»*ft#fc. ^©^ 

3 5tfiSllT3»W$t5^l:J:0, IE@2 l£ft@2 2©^£ 
tl-^ntC^^ 1 0 jimOB#l»M4 0*#fc. *bTiE®2 1 ££@2 2t 

^/tv-^ 2 3 £;frbTmab&*>©K:&Jii?g&£V i »$3Btt&P#&£fr5 
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fc*3E«U-H2 5, MU*-H26«*U Iin*»HbT«rO*tf Xff < 
i^lcLT, lltHWf W3 OmmX 5 3mmX 5mm©, S£ 1 7 0 
fc*bfc*3fc#BM#2 0**J*bfc. fcfc, BM«M4 0Otftft* 

*ii*»ic^fc*icBa»««^**« 1 ~ 5fc ®* tt ®' ll * ft * H * fc * 

aH2 1b^A«**«2 2bi:-#flS*n*CV»*'bOfc*«b-C, 
6 ) 

zommmQ-c}*. ±i&<Di:$ttnMvn**i*x**K*»x* ie©2 1£ 

3 2 & i «T s «k 5 fciHits 2 o «m bfc. 

^2 0Hi^tU5^ Mi«6 0 0mAh, x*;V^-«ft 
«2 6 9Wh/l , ^ttfiSttlO 5tt^fc. 

: ^tM 7 TWU IE® 2 1 8 BicSUfc J: 5 fcfrISiim$# 2 8 tfflttt 
etlfctx^i-r^fc^fr, Ai22^1 2Bfc«bfc.k'5fcWiB«S»#3 2 

i wt6nfct.©tt< cn6*-fc/tw-^2 3ft*bTttBb#H-r*iifcfc 

fc. £2 0Bfcwbfc*5K:, £fe&*«6 1 OmAh, X*;i>*~ 

«ftl*2 7 4Wh/l> *8*m*«l 1 5-Ci:*^fc. 
(gJBfl!8) 
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CO^««8Ttt, JEU2 1 *£8Bfc»bfc«k3&friii*M»#2 8*»«W- 

&Bfcfi-ii@Mg|5#3 l^^enfefecott, ^ti^t;ti/-^ 2 3 s^u 

5 O^MUfc. ^ft&ft©gB#fct±fB©*ffim £E&£bfc 0 ^©£i£> 312 
0S^^bfe^5fC> Jlfe.§itt6 2 0mAh, lW-^2 7 8Wh/ 

i, H-mttnmti o 3tts:^fc. 

<£««9) 

£CD^iS#J9-Ctt> IE© 2 1 £3S9 0K:^LfcJ:5fc>T-MMgB#2 8££tf 
10 mmM£&#2 9&Wlttt>Wzb<Df?%t$i\Z, ftg2 2^15@Citfc 

2o^tfc. *n«*©wdm±e©£*m£H«tLfc. *■©«*, % 

15 2 0HK«Ufc«k5fc, g#*I»6 0 5mAh, I*K-«*B2 7 1Wh 
1 0 ) 

C©H»J1 om 5E«2 1 ^90C^Lfc<fc5afrII1^2 8*3<fc 
tfM®gMfff#2 9 6 tlfc %>©£?***:#£» AS2 2SI1 1 Bfc^L 

25 tM»5 9 5mAh> I*M-«W42 6 7Wh/l, fl-g 

&iSg»8 2 < C£ft^fc. 
(Jt«0J2) 
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0Bfc*bfc«K* )6WItt5 8 0inAh, x***-**«2 6 OWh/ 

fcfi±bfc*>©£#;te>tlS. «6~10(!)5^«*1«10W 
fcV>IE*I*S#2 1 aOHIU«»2 9«WoTV>*fc*TWi*ABn*. 

1 0*«fctftt«fl 2 *^«©J»»fcff**?ftfc*^ X***~ 

2 2 fcbT»l 2Hfc-«*^fc*5fc, M®M^3 2#R»6ftfc*© 

U EH 2 1 OHMM** 2 9 ^«nM - tft* 
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®m®#2 0 <Dmfom\Z, |III(|:2 2 a©frIIS^3 1 £fc«Mifim 
#2 1 a0jtiSeMgB#3 0 £@ffi£ii:3<fc5fcLfc:i££OV>Tl&i?8Ufc;^ 
i®iift2 0OlftS©Mlt Z\tl\zmt>tlZ>h<D1?\$fc^. #J*.fcf, 12 
2@f:SLfci5 K. M.mMmfr2 2 a©tfi5®mg£#3 1 OS6KrtJS«K, 

10 ftmffitftmmt<Dmmtf&MBft£fc?T^z>mvfiM^ft3 6 &^j&u 

0©S 6fcftW«fc\ ftM®£WJf®£©M®#®MS5#£fcoTV>£M®@M 
15 ^3 7«M1/. 12 5Hfc5Rl/fc«k3 fc> #lalMtt 2 0 fc£V>Tfr®^M 

2 2 a OHMM&ft'S 2 £IEffi£«# 2 1a ©MMMBB# 27t 
20 l/-^2 3^l/Tailfc*>OlCi^T, #Ieim^2 0©gfl-ii£M5<J:5 
fcLfc$J&fctn>TiPJLfc#, 0JAfc£3g2 6BK^bfcJ;3fc:iEffi&*#2 1 
a©£rtJifc&gT5-$fcM®&M$#3 7*R(t*itfefc, H2 7 0Ci 
bfc*5fc«**#2 2 a©*ftBfcttB?-S-*fcfeWia«g«a'3 6 *R 
It, $g2 8Hfc«tfc<k3fcllB*B#2 2 a©M@g£gff#3 6 tjEUmnft 
25 2 1 a©M®gM$#3 7 fcfc-fe/tl/— * 2 3 ^UtiiUfcfe©l;J;oTi 
@M#2 0©SftH«B5<fc3fcLT'bJ;V>. fg2 8 Hfc*V»Ttt, # 

laimSI#2 0©ftrt£l£l$jE&M#2 1 a*IffllT^*fcfflil/T*SnT 
V>3j&<> ^Ie!«@#2 0©SrtMfcA@*m#2 2 afc&tiiS-tfScfcdKlbTfc 
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set, ±aB^«©»»*«t^««Ttt, «®«36*wrsn«ai*j;«* 

«#«!»©-#«?&> *fcttiE«*J:tfll*ft*fO*A/«D**V»tt«*»la 

%«5 2:tKJ:oTn»* i 5©#ffi*"< , »«*fc»bT#igM#&««bT» 
20 «^«|»T©®IS©mfT^»««S«?a©#|Hl«g#©«^^^ftrt«#jfiT?l& 
<Ci*tj:t3&JTf€r» Sfcm«rta^65S*6n*«lft!RiRb/t?)58.«bfcD , r 

6#T&*. LtcW-oT, «T©£b-A©W©*SHfcfcV*T, ±i3©i¥Jfflfc 

25 RWfcfiwsaa^otta-c^ws^JS^^ti^iiriBTSbs. 
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1. iEmmn&<D&m\zjEm%®nmz®z.itjE®t. *&**#©£]&&** 

#Hu 'J>te < t fe MM®*©**** i jaT3S#fcM^T*fl«J«iii*«jEa 

2. ]E*il*#©*HfciE«S*****AfcjE*fc* H«£*#©£iSfcAS 

15 ot, 

WE*@#©«^«©*iS* , ^***^fc«fc^^**>* 1 * c * 0 > «&E*«*« 
'>&< £%>l&B#iafc©***S lMt5g{»CloT^iI®^I 

20 a. ar»na«MK:«s«»*^'r*jE«««#©*6ic^fl«* t » po®k* 
nt$#m«frsis*©«aiB^i^«©«^. 

******* *-fc/^-***UT«fe*fcfcn 
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% m n m x- &® s nx v> nmMft * ^ t % 

9. m®mn&<D&w\zjEmm®nm*®*-itiE®£* &m&*#v&m\zM 
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x&#tm&m®m%zv**Kzz**&»£o*Kzv*t>i<nznte* 

11. WMBTO«i*»l**W^ ft * M * tt0!:i ** i 

£?z>m-&<Dmm i ^ia«©m?a. 
20 n. 

13. MBft«tt. »JiftflsttK**J:t«Ji*fl5ttK**6ft**05 

15. MIBft@tt, t»B«**t^**fcttfl5^****^****' 
$£f5l?;£©$SBiJ8l 1 *»*©«»• 

16. XX <Sn> . * (Pb) , 7*3=* A (A 1 > . -f >5> 
£A (In) , fr-f* (Si),I»(Zn), T>**> <Sb) , tfXTX 

(B i) , * F3*A (Cd) . (Mg) , (B) , * U * 
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A (Ga) , y;i/V-?A (Ge) , t* (As) , & (Ag) , A7-fA 
(Hf) , *J)VU=.*>k (Zr) MM-ybU^ (Y) 

5 17. B6«*m*U?9* (Li) *«ct*1MUT*»*©«KB*l* 

£T*B*0*SHiB2giB«©m«l. 

19. WIBA^^mW&^^-^^^^^^W^^H^ 1 8«IB«c©« 
10 i&. 

2 0. BBft«t*. H»> »»»flsttJft**J:tnilMRfls*K**B**»©5 

2 1. ttB<l«ttlWft**trct*»«a:r*»*©«B»2 0««O«». 
2 2. ttBHStt* BB«*Bfc***fcttfc****fc 1 ** ft £ 1 '* **** 

2 3. ttB&Stt. 7.X (Sn) , » (Pb) , (A 1 ) , 4 >V 

e,A(In), fr-f* (Sl),Ift(Zn), T>^> (Sb) , tTX^X 
(Bi) , #F5*A (Cd) . (Mg) , *f* <B) , *TU«> 

20 A (Ga) , tfft^-tlk (Ge) . fc§H (As) , B (Ag) , A7 = *A 
(Hf) . »^3 = 9A (Zr) fcitf-fyHJtfA (Y) 

2 2«E*©Si&. 

2 4. BfMMItty*** (Li) &Stf££*ftB£?-S»*©«i!£23S 

25 B£®B%. 
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